Altered regulation of the cytochrome P4501A1 gene: novel inducer-independent gene expression in pulmonary carcinoma cell lines.
The cytochrome P450 (CYP) systems catalyze the metabolic transformation of a wide variety of xenobiotics including procarcinogens present in cigarette smoke condensate as well as atmospheric pollutants. The CYP1A1 isoenzyme is of particular interest because it has been implicated as a risk factor in the etiology of lung cancer in heavy cigarette smokers. The identification and expression of the structural CYP1A1 gene in either normal human lung or lung cancer cells has not been reported. Because of its potential significance in human lung cancer, we investigated the expression of the CYP1A1 structural gene in 24 established human lung cancer cell lines including 15 non-small cell (eight adenocarcinomas, three large cell undifferentiated carcinomas, two bronchioloalveolar cell carcinomas, and two squamous cell carcinomas) and nine small cell lung carcinomas. CYP1A1 mRNA was detected in 14 of 15 (93%) of the non-small cell lung carcinoma cell lines examined following 24-hour treatment with benz[a]anthracene (BA) and in nine of 15 (60%) of the non-small cell lines cultured without an inducer in the medium. When the small cell lung cancer lines were evaluated for CYP1A1 gene expression, two of nine (22%) expressed detectable CYP1A1 mRNA in both BA-induced cell cultures and constitutive (control) cultures. A positive correlation was noted between BA-induced CYP1A1 mRNA levels and the corresponding aryl hydrocarbon hydroxylase activity expressed as absolute BA-induced enzyme activity (r = 0.74; P less than .01; n = 24), which further demonstrated that CYP1A1 mRNA expression reflects CYP1A1 enzyme activity in the individual cell lines. These observations represent the first known demonstration of constitutive (non-induced) CYP1A1 gene expression in human cells and suggest altered regulation of the CYP1A1 gene in selected lung cancer cell lines. These human pulmonary carcinoma cell lines, which have documented regulatory defects, could be useful for further identification of the mechanisms associated with CYP1A1 gene regulation.